Reduced miR-31 and let-7 maintain the balance between differentiation and quiescence in lung cancer stem-like side population cells.
Recent studies have indicated that side population (SP) cells, which are an enriched source of cancer stem cells (CSCs), drive and maintain many types of human malignancies. SP cells have distinguishing biological characteristics and are thought to contribute to metastasis, therapy resistance, and tumor recurrence. In the present study, the miRNA expression profiles of SP cells and non-SP cells were compared using miRNA array analysis. Both let-7 and miR-31 were significantly down-regulated in SP cells compared to non-SP cells. The results were confirmed by real-time PCR. Engineered repression of miR-31 caused marked repression of both lung cancer SP cell and non-SP cell growth in vitro. In contrast, engineered repression of let-7 caused marked promotion of both lung cancer SP and non-SP cells growth in vitro. Cell cycle studies further revealed that reduced miR-31 could inhibit SP cell proliferation by a cell cycle arrest in the G0/G1 phase, whereas reduced let-7 induced SP cell proliferation by accelerating G1/S phase transition. Notably, reduced miR-31 prevented SP cell differentiation, whereas reduced let-7 promoted SP cell differentiation under differentiation conditions. These findings indicate that reduced miR-31 and let-7 are involved in maintaining the balance between differentiation and quiescence in SP cells.